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DETAILED ACTION 

Response to Amendment 

1 . Applicant's amendments, filed 2/24/2009, have been fully considered and 
reviewed by the examiner. The examiner notes the amendment to independent claims. 
Claims 1-26 remain pending in the instant application. 

Response to Arguments 

2. Applicant's arguments filed 2/24/2008 have been fully considered but they are 
directed to newly added claim limitations that were not present at the time of the prior 
rejection and therefore the arguments are deemed moot. 

The applicant has argued against the combination of Horiike and US '479 
arguing Horiike requires a vacuum and therefore can not be combined with an 
atmospheric pressure process. The examiner disagrees, noting US '479 discloses 
atmospheric pressure plasma has advantages over vacuum processing i ncluding 
elimination of expensive equipment and maintaining continuous processing (0004). US 
'479 discloses using a high frequency during the atmospheric plasma process to excite 
the gases (0245-0250). Therefore, it would have been obvious to one of ordinary skill in 
the art to have modified Horiike to use the atmospheric plasma apparatus and process 
parameters to deposit the metal oxide thin film by the multistep process because one 
would desire to reap the benefit of reduced expenses related to equipment costs. 
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Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1-3, 12, 14, 15, 16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over US Patent 5290609 by Horiike et al., hereafter Horiike in view of US 
patent Publication 200301 13479 by Fukuda et al., hereafter US '479 and further in view 
of US Patent Publication 20020043216 by Hwang et al., hereafter Hwang. 

Horiike discloses a method of forming a metal oxide film on a substrate surface 
including the process of supplying a discharge, reducing, and reactive gas to deposit a 
first metal film by exposing the substrate to the excited reactive gas and thereafter 
providing an oxygen plasma to oxidize the metal film and thereby create and metal 
oxide film (Column 3, lines 1-15). Such plasma process would excite a discharge gas 
and oxygen gas and would transfer the energy to the gas in combination with the 
discharge gas, i.e. the reactive gas because such is inherent in a plasma process. 

Horiike discloses vacuum processing and fails to disclose the frequency as 
claimed, however, US '479 discloses atmospheric pressure plasma has advantages 
over vacuum processing including elimination of expensive equipment and maintaining 
continuous processing (0004). US '479 discloses using a high frequency during the 
atmospheric plasma process to excite the gases (0245-0250). Therefore, it would have 
been obvious to one of ordinary skill in the art to have modified Horiike to use the 
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atmospheric plasma apparatus and process parameters to deposit the metal oxide thin 
film by the multistep process because one would desire to reap the benefit of reduced 
expenses related to equipment costs. 

Horiike in view of US '479 fails to discloses moving the substrate between the first and 
second discharge space; however, Hwang teaches improving a single chamber ALD 
process by including a rotating shaft with various chambers, each chamber dedicated to 
a single process gas and rotating the substrates between the chamber (figures, 0046- 
0050). Hwang also discloses using plasma enhanced gases in the process to deposit a 
metal oxide thin film (0005, 0030-0031 ). Hwang discloses repetitively moving the 
substrate between the processing areas to form a metal oxide film (0046-0050). 
Therefore, taking the references collectively, it would have been obvious to one of 
ordinary skill in the art at the time of the invention to have modified Horiike in view of US 
'479 to have rotated the substrates between the various processing zone with a 
reasonable expectation of successfully forming a ALD film and to reap the benefits as 
taught by Hwang. 

Additionally, all the claimed elements were known in the prior art and one skilled 
in the art could have combined the elements as claimed by known methods with no 
change in their respective functions, and the combination would have yielded 
predictable results to one of ordinary skill in the art at the time of the invention. See 
KSR Int'l Inc. v. Teleflex Inc., 127 S Ct. 1727, 1741 , 82 USPQ2d. 

Claims 2-3: The limitations of these claims are discussed above. 
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Claim 12, 14: Horiike discloses forming a metal oxide film using an 
organometallic zinc (column 4). 

Claim 15: Horiike discloses repeating first and second a plurality of times to form 
a film (Column 3, lines 1-15). 

Claim 16: Horiike discloses a thickness of less then 10 nm (column 6, lines 35- 

37). 

5. Claims 4-11,1 3, and 1 7-26 rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Horiike in view of US '479 and Hwang and further in view of US 
Patent Publication 2003/0232136 by Fukuda et al., hereinafter US '136. 

Horiike in view of US '479 and Hwang discloses all that is discussed in the 35 
USC 103(a) metal rejection above, however, the reference fails to discloses the plasma 
parameters as claimed, including the intensity relationship, the power density, and the 
superposing the frequency, however, US '136 discloses a method of forming a plasma 
through a first and second electrode discloses providing the intensity relationship, power 
density, and frequency relationship as claimed (Column 9) results in forming a layer with 
high quality (Column 10, lines 1-4). Therefore, taking the references collectively it 
would have been obvious to one of ordinary skill in the art at the time of the invention to 
have modified Horiike in view of US '479 to provide the plasma process parameters as 
taught by US '136 to reap the benefits of the increased film quality. 
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Claim 4-5: In addition to above, US '479 at 01 10 and US '136 at 0040 discloses 
the discharge gas of nitrogen of 50% or more in combination with hydrogen, a reducing 
gas. 

Claim 6: US '136 discloses the feature as claimed (0054). 

Claim 7: US '136 discloses the claims relationship between the frequency, 
intensity and power density as claimed (0046). 

Claims 8-1 1 : Horiike discloses multiple plasma steps and thus the process as 
taught by Horiike in view of US '479, Hwang and US '136 would necessarily include a 
third and fourth frequency, a third and fourth electrode, and applying the third frequency 
and fourth frequency to the third and fourth electrode as claimed. 

Claim 13: US '136 discloses forming a transparent conductive film as claimed 
(0201). 

Claim 17-25: The prior art discloses each and every limitation of these claims 
are discussed above. 

Claim 26: Horiike in view of US '479, Hwang and US '136 discloses a substrate 
with a film thereon. 

Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. US Patent Publication 20010028924 discloses supplying oxygen 
plasma to oxidize a metal film and performing multiple sequences to build a film of 
desired thickness (examples, 0036). US Patent 6200893 discloses supplying metal 
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precursors and thereafter supplying hydrogen plasma to reduce to metal film and then 
an oxygen plasma to oxidize the metal film and repeating to form the desired film 
thickness (column 8-9). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DAVID TUROCY whose telephone number is (571)272- 
2940. The examiner can normally be reached on Monday-Friday 8:30-6:00, No 2nd 
Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Timothy Meeks can be reached on (571) 272-1423. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/David Turocy/ 
Examiner, Art Unit 1792 
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Supervisory Patent Examiner, Art Unit 1792 



